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ABSTRACT 



The purpose of this study was to investigate the effects of 
critical resource flows on technology transfer activity. The investigation 
focused on the impact on a university's licensing orientation of four sources 
of research and development (R&D) revenues: federal, state, industry, and 
institutional. By licensing orientation is meant the number of licenses with 
start-ups and small firms and licenses with large firms. The sample consisted 
of 104 doctoral extensive and intensive institutions for which information 
was available on each of the variables of interest. Data were collected from 
surveys and from the National Science Foundations annual reports on academic 
R&D. Federal R&D was a significant positive predictor of performance in both 
models. As was consistent with other research, federal R&D was predictive of 
university start-up activity. Federal dollars have declined as a share of R&D 
funding but many federal agencies are less likely to impose cost sharing 
requirements on grantees. Overall, universities seemed likely to devote 
institutional resources to potentially high-risk, but high-return, activities 
as opposed to working with large companies. Since institutional R&D is the 
fastest growing source of academic R&D and the one on which an institution 
can exercise the most control, it may be the best barometer of 
entrepreneurial orientation of any of the R&D funding areas . State R&D 
funding is more likely to be associated with large company licensing. The 
implications of these findings for higher education policy and practice are 
discussed. (Contains 52 references.) (SLD) 
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Introduction 



In the past decade, American research universities have substantially expanded their 
R&D mission to include much more active involvement with the commercial sector. While in 
earlier periods of their history, R&D was pursued largely from a disinterested inquiry perspective 
(Bozeman, 2000), today, academic research is increasingly pursued for its commercial potential 
and value as intellectual property that can be exploited for financial gain (Slaughter & Leslie, 
1997). Much has been written in both the scholarly and popular press about this growing 
entrepreneurial phenomenon, some from the perspective that it is a legitimate and appropriate 
aim given the needs for national and regional economic development (Etzkowitz & Leydesdorff, 
2000; Levy, 1998; Roberts & Malone, 1996) and others from the viewpoint that it undermines 
the very core of what has made our nation a world technological leader, academic research 
pursued for its own sake leading to break through advances in ways never imagined (Campbell 
& Slaughter, 1999; Fairweather, 1988; Press & Washburn, 2000). 

Regardless of one’s view of the phenomenon, it appears certain that this new course, or 
what Etzkowitz (1998) calls the second academic revolution, is likely to continue given two 
fundamental forces at work. First, like never before, economic development has become a 
legitimate purpose of higher education, traceable as a particularly important mission to 1980 and 
the passage of the Bayh-Dole Act. Following the oil embargo period in the 1970s and the 
subsequent realization that America was no longer the primary player on the world economic 
stage, attributable in large part to the high profile failures of the automotive industry, Congress 
moved rapidly to reassert American dominance. Among other related concerns, Congress was 
worried that the U.S. R&D enterprise was in need of attention. Specifically, academic patenting 
of inventions was anemic, due in large part to the cumbersome and complicated process by 
which an institution might obtain the rights to an invention funded from federal sources 
(Etzkowitz & Stevens, 1998). The patenting of inventions, it was believed, was important for 
getting more good ideas off of the lab table and into the marketplace via the licensing of a patent 
to industry. Thus, Congress, led by Senator’s Dole and Bayh, came to believe that changing the 
incentive system for academic R&D could lead to substantial increases in patenting and by 
extension, the licensing of those technologies to industry for exploitation. 

As a result of this singular act and a series of subsequent ones, patenting of technologies 
in higher education almost immediately accelerated and continues to do so today (see Figure 1). 
For the first time, a process was established by which a university could much more easily obtain 
the rights to a university developed technology funded from federal dollars. Coupled with the 
high profile desire of the federal government and subsequently by states to use higher education 
as a prime driver of economic advancement, the financial gains envisioned through patenting, 
combined with the legitimacy now afforded to those who pursued them, had the desired effect - 
a shift toward commercial endeavors or what Slaughter and Leslie (1997) call academic 
capitalism. 
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Figure 1 . Patenting Activity: 1974-1998. 
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While the Bayh-Dole Act served as the catalyst to the growing entrepreneurial 
phenomenon, another important force was at work. By the mid-1980s and early 1990s it 
ecame increasingly clear that higher education was becoming a mature industry (Levine 1997) 
Higher education was no longer enjoying the rapid growth experienced since the post- World 
War II years and instead had entered a new phase characterized by resource contraction and 
increased competition among institutions. No longer were colleges and universities more or less 
enjoying universal increases in student enrollments and comfortable resource flows. Instead 
institutions were finding themselves in a competitive environment for students, facing reductions 
and/or increasing competition for state and federal support, and confronting a public with 
growing skepticism about higher education’s contribution to the needs of society Hence 
colleges and universities were now also faced with the need for retrenchment as a cost reduction 
strategy while at the same time seeking to exploit new sources of revenue. As it regarded the 
atter, a typical reaction was to raise tuition (Institute for Higher Education Policy, 1999) at 
imes into the double digits annually, but also to advance the commercialization agenda ’ 
(Slaughter & Leslie, 1997). Thus, aggressively seeking to license patented technologies to 

business and industry was viewed as a potentially lucrative way of supporting the academic 
enterprise. 

i qoi F r eS TW ° and ThrSe traCS the in academic commercialization activity since 

91 via two common measures of performance with commercial activity, the number of 

hcenses executed and the amount of licensing income received from licenses in a given year, the 
latter being a rough proxy for the success of a product in the market based on sales 1 . 



1 University licensing income 
range. 



is derived in large part on royalties on product sales, typically in the 3-5% of sales 



